Microparticles adhere to collagen type I, fibrinogen, von Willebrand factor and surface immobilised platelets at physiological shear rates.
Microparticles (MPs), shed during the storage of platelets, support blood coagulation and could be helpful in restoring the haemostatic system in thrombocytopenic patients. The mechanisms by which MPs support haemostasis under flow conditions were investigated. Fluorescent-labelled MPs were perfused at shear rates of 100 and 1000/s over surfaces coated with collagen, fibrinogen, von Willebrand factor (VWF) or surface-adherent platelets. Adhesion was monitored in real-time by fluorescence microscopy. In addition, thrombin-antithrombin (TAT) complex formation was measured in flowing thrombocytopenic blood. MPs attained the capacity to firmly adhere to collagen, VWF, fibrinogen and surface-adherent platelets at high and low shear rate. Antibodies against glycoprotein Ibalpha and alpha(IIb)beta(3) were used to demonstrate the specificities of these interactions. The addition of MPs to thrombocytopenic blood did not affect platelet adhesion. TAT complex formation was increased in the presence of MPs in capillaries coated with fibrinogen, but not on collagen fibres. We confirmed that MPs adhere to a damaged vascular bed in vivo after infusion in denuded arteries in a mouse model. MPs have platelet-like adhering properties and accelerate thrombin generation. These properties strongly support the notion that MPs can be beneficial in maintaining normal haemostasis when platelet function is impaired or reduced, as in thrombocytopenic patients.